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Overview 


Pedagogical strategies that explain subject matter have 
evolved in recent years. Modern teaching methods use multiple 
scenarios to inspire students to learn. Progressive teaching 
methods are being introduced to teach in the education sector. 
Education facilities must deliver world-class blended meeting 
and learning and HyFlex teaching environments to support this 
paradigm shift. 


Hybrid learning is essential for teaching, and creating engaging 
and intuitive spaces is now a core operational driver. The 
solutions enabling these aspirations for many institutes require 
large-scale audio visual! service delivery transformation. For 
these to be adopted, it is essential to dispel the myths and 
demonstrate instead the solutions that campuses, buildings 
and projects can readily take on. Compared to the traditional 
silos of AV, here we propose an IT-centric approach that 
provides significant opportunities and advantages for the 
service owners, which include: 


— Improved cybersecurity 

— Scalability and reliability 

— Future-proofing with flexibility 

— Uniform user experience 

— Remote managed services and support 

— Advanced monitoring / observability 

— Low-code / no-code (LCNC) 

— Data-driven insights and hyper-automation 


1 AV - Audio Visual Systems 


Creating hybrid-hosted AV environments that are highly 
available — regardless of whether they are hosted on a 
client’s on-premise network, private cloud or public cloud 
— enhances the reliability and observability of AV services 
across an organisation. Moreover, these environments allow 
remote resources to monitor and manage the service and offer 
opportunities for hyper-automation, leveraging data and cloud 
technology capabilities. 


The resulting service boasts an uptime of guaranteed 99.99%, 
supported by service level agreements?, and delivers a 
seamless and uniform user experience. In addition, support 
teams achieve operational excellence through streamlined 
business processes and workflows, remote capabilities, 
automation, data-driven insights, and the ability to scale to 
support business growth rapidly. 


2 SLA's - A Sevice Level Agreement sets the expectations between the service 
provider and the customer and describes the products or services to be 
delivered, the single point of contact for end-user problems, and the metrics 
by which the effectiveness of the process is monitored and approved. 


Background 


The AV technology stack for many organisations revolves 
around standalone room systems that rely on AV hardware and 
proprietary software for control. Such proprietary integrations 
often lead to the creation of difficult-to-manage digital silos 
f technology that exist outside the purview of information 
technology". 
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n the future, this stack could instead leverage emerging IT 
technologies and data platforms, which, when applied to 
AV, enhance the management, monitoring and automation 
of meeting and teaching space technologies at scale. This 
approach would also provide uniform workflows and superior 
user experiences. 


This concept represents a fundamental shift in meeting and 
teaching space technology, underpinned by core enterprise IT 
principles. These principles encompass: 


— Observability (driven by data) 
— High availability 

— Supportability 

— Adherence to open standards 
— Scalability 

— Flexibility 

— Reusability 

— Security 

— Standardisation 

— Ease of use 


This concept also allows for AV technology to seamlessly and 
organically integrated into a client's existing environment. 


Adopting this approach would maximize existing investments 
and transition them to new paradigms. It will also give clients 
a solid technological foundation to immediately incorporate 
new learning space paradigms and technologies where needed 
most, thus blurring the lines between IT and operational 
technology’. 
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Current State of the 


AV Environment 


The AV industry is rapidly changing, as the siloed approaches 
from the past no longer meet clients’ evolving expectations 
regarding cybersecurity, scalability, reliability, flexibility, 
maintainability and monitorability. 


In modern workplace, there is a growing need for evergreen! AV 
software to keep pace with emerging requirements. 


Our ability to meet the client's requirements and showcase 
technical proficiency in providing exemplary digital workplace 
technology will constitute a core service offering throughout 
the business. In the context of education, delivering world- 
class blended learning environments will enable universities 
and tertiary education institutes to attract students and 
academics. 


In traditional AV, the use of “black boxes” is prevalent. Isolated 
and unmanaged (or under-managed) systems and software 
reside in silos, with little or no ability to provide users with 
insights into their internal states, performance or reliability. 
The proprietary nature of traditional AV means that user 
experience is determined by the skills of the AV integration 
programmer and the tools available to deliver the end-user 
experience—typically 15 to 20 years old. 


The CapEX nature of the commercial agreement drives focus on 
delivery to a tight and non-negotiable construction schedule. 
Proactive monitoring, data collection and insights are an after- 
thought at best and often absent in favor of a labour-intensive 
support structure reliant on robust hardware. However, AV 
technology increasingly uses software to deliver functionality, 
which means it is often the software that fails, impacting the 
availability of the teaching and learning spaces. 


1 Evergreen - Evergreen systems are software solutions that are regularly 
refreshed with small iterative updates, at frequent intervals. 


With recent advances in IT, particularly the rapid adoption of 
cloud-native technologies, observability has become a standard 
rather than a luxury. As part of the service transformation of 
teaching and meeting spaces, in the future AV systems, it is 
part of our vision that AV systems should be highly observable, 
with logs, metrics and traces feeding the platform to provide 
users, administrators and managers with the ability to: 


— Observe system status and performance in detail, at scale, 
and over time 

— Identify trends in system usage patterns, such as when 
systems are used throughout the week, and user behavioural 
patterns, such as common sequence of user actions that 
lead to errors 

— Collect live data from the environment that may be useful 
for analysis and audits, such as device information. 

— Trace faults and errors for forensics 

— Proactively receive alerts and notifications in response to 
anomalies detected in the environment 

— Trigger automation actions based on pre-defined trends in 
the data 
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The concept of high availability is part of everyday vocabulary 
in IT, but is virtually non-existent in traditional AV. Running 
systems on “black boxes” representing single points of failure is 
commonplace, even for critical systems. Recovery often means 
physically attending site to perform hardware swap-outs and 
reprogramming. The process is labour-intensive, wrought with 
risks, and often results in prolonged downtime. 


One goal for transforming teaching and meeting space service 
is to introduce high availability into the organisation’s AV 
ecosystem. In real terms, this means: 


— A fault-tolerant system that provides redundancy, replication 
and failover 

— The ability for systems to detect failures quickly, in many 

instances, even predict failure and reroute requests to 
alternative infrastructure to ensure no downtime 

— The ability for systems and infrastructure to self-heal 

— The ability for systems to perform self-tests and fault 
detection 

— The minimisation of single points of failure by migrating in- 
room, local critical systems to highly available and preferably 
cloud-native infrastructure 


Enhancement of AV Support 


The ability of technical support staff to respond to requests 
and faults quickly and seamlessly depends greatly on the 
staff’s familiarity with the systems and the effectiveness of 
their available tools. 


By transforming the service for teaching and meeting spaces, 
we would significantly reduce the mundane, labour-intensive 
and error-prone aspects of technical support and enhance the 
overall experience of support. We also minimise the occurrence 
of faults affecting end users and reduce the overall operational 
expenditure of systems across the organisation. 
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This is how we would achieve this: 


Amalgamate live room data and metadata, such as room AV 
schematics, floor plans and room configurations, and make 
these readily available on multiple device platforms to give 
support staff the best chance of diagnosing and rectifying 
issues quickly and accurately 

Automate alerts that notify support staff of issues, so they 
can be proactively rectified before they affect end users. 
Provide ability to support and take control of room 
technologies remotely 

Simplify the AV software configuration process so that on- 
the-fly software updates can be made to adapt to hardware 
requirements 
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— Test alternative user interfaces in controlled environments 
and roll those out globally out of hours with minimal risk 
and labour 

— Establish a transparent process for amplified feedback 
from support staff to feed into the service transformation 
and continuous improvement roadmap 

— Ready access to external Level 3' support ona suitable 
SLA, which can augment the internal stakeholder teams 
for day-to-day operations and provide ongoing guidance 
for future developments and challenges 


1 Level 3 - Expert product and service support: Access to the highest 
technical resources available for problem resolution or new feature creation. 
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Open Standards 


Traditional AV systems are proprietary, resulting in a closed 
ecosystem tied to one manufacturer’s technologies and 
hardware. 


It is also best to avoid siloed customisations to satisfy particular 
use cases because they fix the service to a specific software 
version, making it expensive or impossible to maintain. It also 
violates the principle of evergreen', as the service from the 
point onwards will be unable to take advantage of updates, bug 
fixes and innovations. 


As part of the teaching and meeting spaces service 
transformation, a shift to open standards will increase system 
maintainability and the integration of best-in-class technology 
available in the market. 


Using mainstream programming languages and technologies 
will ensure that systems are future-proof, capable of adopting 
software development best practices, are easily to maintain 
and are evergreen, in that they can grow as the underlying 
technologies grow. 


Adopting open standards in the systems’ interface to the 
outside world, such as the exposure of a flexible REST API?, are 
critical, because this takes AV out of a silo and paves the way 
for new integration and innovation possibilities. This should be 
an ongoing consideration in vendor and technology selection. 


1 Evergreen - Evergreen systems are software solutions that are regularly 
refreshed with small iterative updates, at frequent intervals. 

2 REST API - is a way for two computer systems to communicate 

using the HTTP technologies found in web browsers and servers. 
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Scalability 


The ability to replicate systems at scale is standard practice in 
the IT world. Traditional AV, however, often uses customised 
systems for spaces, even for easily standardised and replicable 
systems. The tooling and general approach of the traditional AV 
industry does not favour scaling or make it easy. 


Our current AV approach already considers scaling, with 
standardised AV designs and software that is pushed out to 
most AV spaces. As part of the teaching and meeting spaces 
service transformation, our vision is to take AV scalability to the 
next level. This would mean templated system designs served 
from the cloud that can be pushed out to the environment at 
the click of a button, with software updates deployed to the 
environment using a Blue-Green' enterprise approach, and 
with device configuration and management that is centralised, 
automated and low-touch. 


1 Blue-Green - method of installing changes to a web, app, or database 
server by swapping alternating production and staging servers. 


Flexibility & Sustainability 


A good test of how well a software system has been developed 
is by measuring how reusable it is. A reusable software system 
is developed to not only consider user requirements, but also 
how adaptable and flexible it can be to meet future needs. 


As part of the teaching and meeting spaces service 
transformation, services should be: 


— Highly configurable to meet changing user needs; Rather 
than taking the traditional approach of throwaway software 
targeting a particular room deployment, the software will be 
highly configurable to meet standardised requirements and 
allow for system templating. New requirements will simply 
require a configuration change in the software, or adding 
new features 

— Highly modularised to not introduce unnecessary tight 
coupling between subsystems (e.g. between the control 
and monitoring subsystems). This will allow for individual 
“modules” to be independently enhanced without affecting 
other modules, and possibly reused for other applications 

— Based on current and evolving technologies, a strong 
community of advocates and an extensive repository of 
packages are available to fulfil standard functionality 
requirements. This will enable the software to take 
advantage of new technological innovations as well as 
stability improvements, keeping the ecosystem evergreen 


Security 


AV's convergence with IT has increased the focus on AV system 
security. AV systems are increasingly network enabled and 
reside on network infrastructure. Each loT'-enabled device is a 
threat and is a single weakest link. 


We recognise the importance of cybersecurity and see AV 
service transformation as an opportunity to introduce the 
latest IT security standards to the AV ecosystem, including: 


— Implementing a secure authentication and authorisation 
model to AV management subsystems, preferably federated 
to the end user’s identity management services, such as 
Active Directory 

— Keeping networks within the private domain as much as 
possible, with publicly exposed endpoints kept to a minimum 
and sufficiently secured and restricted to authorised users 
only 


1 loT - The Internet of Things describes physical objects (or groups 

of such objects) with sensors, processing ability, software and other 
technologies that connect and exchange data with other devices and 
systems over the Internet or other communications networks 
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Standardisation 
& Ease of Use 


Standardisation and ease of use are goals for many clients’ 
system design philosophies. Standardised AV system designs 
built upon a set of approved hardware increase system 
supportability, maintainability, and scalability. Ease of use is 
achieved through a standardised user interface that is intuitive, 
simple to navigate, and requires minimal user interactions. 


As part of the teaching and meeting spaces service 
transformation, the intention is to take standardisation and 
ease of use to the next level by: 


— Building AV room design standards as part of the software 
so that that standard infrastructure is described in code and 
enforced using templates 

— Further optimising the user interface by collecting and 
analysing user behavioural patterns and identifying 
stumbling blocks contributing to user confusion and support 
requests 

— Identifying system and platform integrations that can 
further simplify user experiences, such as integration to 
calendaring subsystems that can automate AV system in a 
room turning on and off 


Co-Existence 


Core to the vision of Next Gen' AV service transformation is 
that is that it should not be disruptive. It should seamlessly 
integrate into and enhance existing workflows and bring the 
AV ecosystem up to date with the latest IT standards in an 
evolutionary manner. By having the service co-exist with existing 
hardware and AV system designs will allow users to adopt the 
new technologies more readily while also maximizing the use of 
existing investments in technology, instead of carrying out an 
expensive upgrade of all technology. 


This can also include using the existing black boxes as a last- 
resort failover device in case access to the remote server fails 
or a component of the network up the chain fails. In this way, 
operation of the AV system would continue uninterrupted. 


1 Next Gen - Next Generation 


Unified Communications 
Integrations 


Software-based video conferencing has taken off 
extraordinarily since COVID-19. No longer are we locked 
into proprietary ecosystems with hardware manufacturers. 
Having to work from home has driven the need to be able to 
conference from any device, no matter how basic the set-up, to 
enable communications between multiple parties. Meeting in 
person has become more of a luxury than a necessity. 


The need to control and monitor software-based United 
Communications (UC)' appliances is paramount. They must 
work and be available; thus, server or cloud-based control and 
monitoring systems pay dividends. Maintenance of AV systems 
has now become a virtual task, and in-person troubleshooting 
is now a last resort. 


A seamless UC experience ensures a higher level of interaction 
throughout any tertiary institute’s globally dispersed student 
base. It attracts top-tier academics who can focus on delivering 
and conveying subject matter and content. It breaks down the 
silos between localisation and ensures that you can enjoy the 
same benefits as an in-person lecture no matter where you are. 


Better productivity, a consistent and enhanced user experience 
and reduced costs are all key drivers for UC integration within 
an AV ecosystem. 


1 UC - Unified communications products - equipment, software and services 
— provide and combine multiple enterprise communications channels, such 
as voice, video, personal and team messaging, voicemail, and content sharing. 
This can include control, management and integration of these channels. 


Conclusion 


Core to the vision of Next Gen AV service transformation is that 
the transformation should not be disruptive in nature. It should 
seamlessly integrate into and enhance existing AV systems 
architecture and bring the AV ecosystem up to date with the 
latest IT standards in an evolutionary manner. 


The process will blur the lines between IT! and OT?, eventually 
creating a unified system environment. Co-existence of the 
service with existing hardware and AV system designs will 
allow users to adopt the new technologies more readily and 
easily while leveraging and maximizing the use of existing 
investments in technology instead of making an expensive and 
extensive overall technology upgrade. 


1IT - Information Technology 
2 OT - Operational Technology 
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About Introba 


We transform the built environment by creating dynamic 
solutions — living systems — that are smart, resilient, and 
connected. 


Introba is a global team of planners, engineers, and 
consultants dedicated to transforming the built environment. 
With more than 1,000 employees in offices across the United 
States, Canada, the United Kingdom, Serbia, and Australia, 
Introba is one of the world’s largest building engineering and 
consulting firms. 


Committed to reshaping the world, our problem solvers 
combine cutting-edge digital solutions with emerging 
innovations and industry-leading sustainability strategies 
to transform the built environment. We collaborate with 
our clients to create living systems that are smart, secure, 
resilient, and connected - spaces that uplift communities, 
protect the health of the planet, and adapt to meet the 
demands of the future. 
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About Innomate 


Innomate is the creator of Innomesh, a software-as-a-service 
platform that provides multi-vendor AV/UC/loT automation, 
control, scalability, observability, security, hosting flexibility, 
centralised information hub, remote management, asset 
tracking and monitoring, and service adaptability. Innomesh 
aims to enhance AV services and deliver increased operational 
efficiency, service quality and support while co-existing with 
various technologies from different vendors. 
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